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F .  E A R L E  LYMAN, S c i e n t i s t  (R)®

INTRODUCTION

The broad id ea ls  and objectives of the Economic 
Cooperation Adm inistration (EGA) are to aid the 
free peoples of a ll nations to recover economic 
s tab ility  and to maintain unhampered their po litical 
integrity and socioeconom ic independence by 
following the dem ocratic philosophy of life . Be
cause the good health  of any nation is  fundamental 
to the estab lishm ent of an economic balance, the 
Federal Security Agency through i ts  Pub lic  Health 
Service fa c ilitie s  w as requested  to furnish to EGA 
the n ecessary  technical personnel a s s is ta n c e  to 
develop public health  programs in certain countries 
of sou theast A sia. As a re su lt, the Public Health 
Service, D ivision of International H ealth, during 
the p ast summer detailed  a gpoup of officers** to 
the ECA United S tates Special Economic Mission 
to Cambodia, L ao s, and Viet-Nam*** for the pur
pose of developing public health  a s  an integral 
part of the over-all t e c h n i c a l  and economic 
ass is tan ce  program.

T h ese  officers, following a period of orientation 
in Washington, le ft New York by air on July 5, 
1950, for Saigon, Viet-Nam. Brief stop-overs en 
route were made in London and P a ris  to allow for 
professional contacts and conferences a t  the 
London School of Hygiene and T ropical Medicine, 
the B ritish Museum, and the P as teu r Institu te  in 
P a ris . Approximately 2 w eeks were spent in C al
cutta, which afforded the opportunity to v is it  the 
C alcu tta  School of T ropical Medicine and to ob
serve m alaria control la rv ic idal operations in and 
around th is city and a lso  w ater-w ettable DDT 
residual house spraying in the rural areas of West 
Bengal.

The la s t  s tage  of the trip from C alcu tta  to

♦ E n to m o lo g ic  S e r v i c e s ,  CD C»
♦♦M r. F r a n k  T e t z l a f f ,  M r. W. J .  B u c h a n a n ,  D r. F .  E a r l e  L y m a n , 

D r . H a r ry  D . P r a t t ;  l a t e r  a s s i g n e d  w e re  D r . L e w i s  C . 
R o b b in s  a n d  D r. A n d re w  W. P a r a .

♦ ♦ ♦ F o rm e r ly  F r e n c h  In d o - C h in a  b u t  n o w  c o m p r is in g  th e  th r e e  
in d e p e n d e n t  n a t io n s  o f  V ie t -N a m , C a m b o d ia ,  a n d  L a o s ,  
k n o w n  a s  t h e  F e d e r a t i o n  o f  X n d o -C h in a  a n d  b e lo n g in g  to  
t h e  F r e n c h  U n io n .

Saigon, the capital city of Viet-Nam, was made on 
July 25. Several days were spen t in Saigon for 
orientation and d iscu ssio n  of operational p lans 
and for d istribution of personnel. T he writer was
assigned  to Hanoi, the cap ita l of North Viet-Nam, 
to e stab lish  a dem onstrational m alaria control 
program.

A brief h isto rica l background is  e ssen tia l to the 
understanding of the p resen t working conditions in 
Viet-Nam. Since the end of World War II, there has 
been an en tire revamping of B ritish , French, and 
Dutch colonial p o lic ies in sou theast A sia, with the 
re su lt that a number of new independent nations 
have been estab lished  in th is  part of the world. As 
might be expected under such circum stances, a 
great deal of u n rest and uncertainity  h as  been 
created among these  new nations as to their po lit
ica l and economic future, owing to formation of 
various pressure groups both from within and from 
w ithout. Viet-Nam has been no exception. F irs t 
taken over from F rance by the Jap an ese , it  was 
la te r occupied under the Y alta agreem ents by the 
E nglish  in  the southern half and by the C hinese in 
the northern half. U ltim ately it  was returned to the 
French who, after much negotiating, gave Viet-Nam 
its  nominal independence under the constitution of 
the French Union. By agreem ent, the re ins of 
government were turned over to the Vietnamese; 
however, the French s t i l l  m aintained control and 
operation of the m ilitary, the transportation facil
i t ie s , custom s, com m unications, and other fa c ilitie s . 
T hus, the presen t po litica l and m ilitary situation  in 
Viet-Nam is extremely complex. Internal guerrilla 
warfare has been waged for severa l years with the 
French and Vietnamese nationals on the one side 
and the Communist-led Viet-Minh faction on the 
other. The French hold the most stra teg ic  centers 
of population which, although considered a s  secure 
areas, are completely surrounded and are constantly  
h arassed  by the Viet-Minh.

THE MALARIA PROBLEM
The principal m alaria problem in North Viet-Nam 

is  located in the foothill regions where the anthro-
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pophilic mosquito, Anopheles minimus minimus, 
is  the chief vector. According to French malari- 
o lo g is ts , m alaria is  not a s  serious a problem in 
the lower d e lta  sec tio n s where minimus is eco 
logically  replaced by the zoophilous sp ec ies , 
Anopheles hycranus s in e n s is , considered a much 
le s s  effic ien t vector than minimus. S inensis  is  
seldom found resting  in side  of houses during the 
daytime; i t  may more often be found resting  in 
animal sh e lte rs . It does, however, frequently enter 
human hab ita tions a t night. Although a number of 
other A nopheles undoubtedly are concerned to 
some degree in  the  over-all epidemiology of m alaria 
in T onkin ,'their ro le s  are not so clearly understood. 
Of grea test concern a t p resen t is  the fact tha t in 
the Red River D elta within recent years the possi
bility of serious m alaria e p i d e m i c s  has been 
created by the increased  numbers of refugees from 
the foothills who have been arriving daily in the 
delta  area. I t  i s ‘reported that these  refugees are 
infected  up to 100 percent with falciparum  and /o r 
vivax  m alaria. This movement of population is  in 
part a re su lt of the devastation  to v illages under 
the scorched earth policy which has been followed 
by the Viet-Minh during their re trea t to the foothills 
under pressu re  of the French m ilitary forces.

OBJECTIVES
The primary ob jec tives of the m alaria control 

program in North Viet-Nam were (1) the estab lish 
ment of an operational DDT residual spray program 
directed against the m alaria mosquito vectors;
(2) the development of an Aralen (chloroquine) 
d istribution program to elim inate human gametocyte 
carriers; thus, theoretically , two links in the chain 
of the m alaria transm ission cycle would be severed 
and on the b as is  of s ta tis t ic a l  chance of trans
m ission, the m ost rapid reduction possib le  would 
be achieved in the incidence of m alaria; and
(3) a t the same time, long-range planning called  
for the establishm ent of a coordinated m alaria 
control organization within the regional and pro
v incial governments which would serve as a perm
anent nucleus for gradual expansion into areas 
brought within the security  sphere a t some future 
time.

METHODS OF OBTAINING OBJECTIVES

The firs t step taken toward estab lish ing  a func
tioning organization in North Viet-Nam was the 
training of spray crew s, which was started  within 
a week after our arrival in Hanoi. The first Amer
ican aid program for Indo-China w as formally

in itia ted  with all due ceremony in the v illage of 
Phung Khoang on A ugust 18, 1950. The training 
work was done in Hanoi primarily on a prac tica l 
demonstration b as is . For purposes of an expanding 
program, each spray crew was made up of one fore
man, one subforeman, and four spray men, and in 
addition, a truck driver, who did not partic ipa te  in 
the actual spray operations. It was anticipated  
that eventually only one foremen would be required 
per crew and tha t the number of spray men would 
eventually be reduced to three. Approximately 1 
week was required for spray-crew  training, with 
two crews being trained a t the same time. During 
the season  a to tal of only four crews was trained 
owing to  the lack of spray and automotive equip
ment and to prevailing insecurity  conditions. 
Twenty or more armed guards were required to 
accompany the spray crews during spray operations 
for security  reasons.

The in itia l spray crew set-up w as found very 
useful on an expanding program where the in
experienced foreman and subforeman each had to 
handle only two rather than three or four spray 
men during the training period when a ll were new 
to spray procedures. Moreover, when an additional 
new crew was to be estab lish ed , the new foremen 
were trained f irs t, then an o lder, experienced fore
man was transferred from an already trained crew 
to take charge of the new crew and the new fore
man w as used as h is  subforeman. The experienced 
subforeman of the experienced crew w as moved 
up to the position of foreman of the experienced 
crew and took on a new, inexperienced foreman as 
h is  subforeman. T hus, each new crew had at le a s t 
one experienced man in  the capacity  of foreman 
a t a ll tim es.

The training of foremen and spray crews involved 
d iscussion  through an interpreter of the basic 
biology of m osquitoes and mode of m alaria trans
m ission, together with the principles of control, 
using modern residual in sec tic id e s . It was grat
ifying to see  how quickly th is information was 
acquired and apparently understood by the spray 
crew personnel, who w ere very cooperative and 
anxious to learn . L ater, each man was given 
instructions in the de ta ils  of operating the sprayer. 
P rac tice  in spray technique w as done firs t with 
w ater. Then, mixing of a 5 percent DDT water- 
w ettable powder suspension  was carried out, and 
practice w as given by the actual spraying of 
government housing quarters and refugee camps in 
Hanoi before proceeding to the t r e a t m e n t  of 
v illages near Hanoi.
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During the training period each spray man was 
given the necessary  w renches, screw driver, and 
p lie rs  and taught to serv ice  h is sprayer. The 
various technique and sprayer problems were 
worked out. In order to prevent stoppage of the 
spray nozzle , the nozzle screen w as removed and 
a ll DDT suspensions were stra ined  through fine- 
mesh cloth before being poured into the Hudson 
2/4"gal. sprayer, which is not considered to be too 
w ell designed for use with w ater-w ettable powders. 
It was also found b est to remove as much paint 
as possib le  from the pump head and rim of the 
sprayer to prevent flaking off of the paint and con
sequent stoppage of the nozzle . A toothbrush was 
found useful for c lean ing  the nozzle opening.

Concurrently with spraying operations, a program 
for the d istribution of Aralen w as also estab lished ; 
however, most of th is  work, due to scarcity  of per
sonnel, was done by the spray crew foreman as 
time would allow , or was accom plished by arrange
ment with local police au thorities. A spec ia l 
Aralen d istribution team with a man to head and 
organize th is phase of the work was planned so 
that antim alarial prophylaxis would be in itia ted  
before spraying of a v illage was done. Organized 
follow-up distribution  a t weekly in tervals w as 
planned but th is  was not carried out in a ll in
stances due to lack of personnel. At the end of the 
spraying seaso n , October 15, some of the spray 
foremen were transferred to do Aralen d istribution  
work, primarily on a treatm ent b a s is , especially  
for refugees around Hanoi. The work of d istributing 
10 percen t DDT powder for louse  control in refugee 
camps around Hanoi and in each of the sprayed 
v illages was i n i t i a t e d  along with A r a l e n  
d istribu tion .

L ate  in September personnel were obtained to 
form a m alaria blood slide  survey team. The objec
tive of th is  survey work was to determine prev
alence of m alaria in returning refugees in Hanoi, 
who were reportedly 100 percent infected , and also  
to compare sprayed and unsprayed v illag es , and 
those treated with Aralen,by taking random sam ples 
of the population. P lan s were made to continue 
and expand th is work beyond October 15 by using 
a part of the hospital-trained spray crew foremen. 
Arrangements were made to ship the s lid e s  to the 
U nited S tates for reading, due to the p resen t lack 
of fac ilitie s  for large-scale  w orkin North Viet-Nam.

ORGANIZATION
The functional a sp ec ts  of the North Viet-Nam 

m alaria control organization were v isualized  as

consisting  of: (1) medical epidemiology; (2) ento
mological survey and evaluation; (3) anopheline 
mosquito control; and (4) training and education.

In order to  carry out effectively the program for 
m alaria control on a long-range as  well as on an 
impact basis , consideration was given to the 
estab lishm ent within the Regional Health Depart
ment a t Hanoi of an over-all malaria control office 
which would determine policy, adm inister, coordi
nate , tra in , and a s s is t  in the guidance and direction 
of the severa l m alaria control suboffices as might 
be estab lished  in  the provincial cap ita ls  where 
security  conditions would allow for operations. 
Under th is plan each of the provincial suboffices 
would be expected, under guidance from the region
al office, to se t up its  own requirem ents as to 
personnel, patterned after the regional organization. 
Selected key personnel would be trained at the 
regional level and would later conduct further 
train ing courses at each suboffice headquarters,, 
Each suboffice would be consigned equipment and 
supp lies from the regional headquarters to sa tisfy  
i ts  needs in the province.

It was em phasized that actual spray operations 
m ust of necessity  be decentralized  into the prov
inces. This required that provincial m alaria control 
o rganizations be estab lished  within each provincial 
cap ita l, including offices and a shop-warehouse for 
m aintenance of equipment and storage of supp lies 
under safe  conditions of control. I t  w as recom
mended that all operational personnel live within 
the province in which they were to work.

During the winter months three of four key per
sonnel would be allowed to come to Hanoi from 
each province for a 2- to 4-week train ing period in 
m alaria control practice  and in princip les of ad
m inistration and operations. The different prov
inces would be staggered so that personnel from 
only about three provinces would be in training 
a t one time. T hese  key personnel would then return 
to their respective provinces to secure  and train 
operational personnel obtained within the province 
and to s e t  up seasona l s p r a y i n g  plans and 
schedu les.

B ecause of security  conditions an a l t e r n a t e  
schem e was considered» Instead  of having perma
nent spray crews working out of the provincial 
cap ita l, it w as thought that a training group might 
be estab lished  in the provincial cap ita l. Each v il
lage would se le c t one man who could be trained in 
the provincial cap ita l and who could then return 
to h is village with sprayers and DDT. There, he 
would train other men to a s s is t  him with spraying;
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and when the spraying was completed, the equip
ment would be returned to the provincial cap ita l for 
subsequent use in other v illages.

SUMMARY OF ACCOMPLISHMENTS

The following towns and v illages were treated  
with 5 percen t w ater-w ettable DDT residual spray 
between August 18 and October 1: Hanoi, Ha Dong, 
Phung-Khoang, Van Phuc, Thach-Bich, Hai-Duong 
(hospital), Van Quan, H a-Tri, and Phuong-Tri.

Up to  October 1, a total of approximately 4,000 
lb. of DDT w as used to spray  2,500 h ouses. Thus, 
based upon the average application rate per house, 
which in the United S ta tes is approximately 1 lb., 
a re la tive ly  large amount of DDT w as used per 
un it sprayed since  a typical v illage housing unit 
consisted  of a wailed compound containing the 
family living quarters and often working quarters, 
a s  well as housing for domestic anim als.

A to ta l of 28,000 Aralen tab le ts  was d istributed  
to refugee camps in Hanoi, and in the chief town 
of Ha Dong and the v illages of Khuong Thuong, 
Dong Xa, Dong Quang, and Ho Khau. In addition, 
the h o sp ita ls  a t Hai-Duong and Haiphong were sup
plied with 20,000 tab le ts  for treatm ent of clin ical 
m alaria cases .

Approximately 20 kg. of louse powder, 10 percent 
DDT, were d istributed  to refugee camps in Hanoi. 
P la n s  were made to d istribu te  the louse powder to 
v illages sprayed.

In October a to ta l of 460 blood s lid e s  w as taken 
from the v illages of Quynh Loi, Khuong Thuong, 
Dong Xa, and the Don Quan refugee camp; these  
s lid e s  were shipped to the United S ta tes for read
ing. Only 410 s lid es  were readable and averaged 
11.5 percent positive for m alaria with approxi
m ately tw ice as many f a l c i p a r u m  as vivax  
infec tions.

FRANK R. SHAW, Sanitary Eng ineer  D irector*

Since 1947, the Communicable D isease Center 
has sought the construction of a building to house 
a ll of its  ac tiv itie s  other than field  s ta tio n s . At 
th is  time the Communicable D isease  C enter is 
housed in  45 buildings loca ted  in A tlanta and 
S a v a n n a h ,  Ga., and Montgomery, Ala. In the 
metropolitan area of A tlanta 16 buildings are 
occupied, and much of th is  space is rented from 
private in te rests  through Public Buildings Service.

On July 26, 1948, Mr. O scar Ewing, Adminis
trator, F ederal Security Agency, accep ted  the 
gift of the Board of D irectors, Emory U niversity, 
of a 15-acre s ite  facing Clifton Road just north of 
the Emory U niversity campus.

A formal request by the Public Health Service 
for the appropriation of $10,000,000 resu lted  
in Pub lic  Building Services contracting for the 
planning of the building, with the cost not to 
exceed $10,000,000. The planning of F ederal 
buildings is  a function of the Public Buildings 
Service of the General Services Adm inistration. 
In most c a se s  the PBS develops the p lans in

♦ S e c r e ta r y ,  C D C  B u i l d in g  C o m m itte e ,  E n g i n e e r in g  S e r v i c e s ,  
C D C .

Washington, but in th is case  it was decided that 
i t  would be expedient to have the p lans developed 
under contract, by a local arch itec t. In the spring 
of 1950 a c o n t r a c t  was awarded Robert and 
Company A ssoc ia tes of A tlanta, and on June 5, 
1950, the firm was presented a building program 
which outlined the needs of the Communicable 
D i s e a s e  Center w i t h  resp ec t to space and 
se rv ices . The constantly  changing situation  with 
regard to building co sts  caused  the Public Build
ings Service to authorize the contract architect 
to base planning on May 1950 prices.

Prelim inary planning soon revealed that the 
original program could not be carried out within 
the price lim itation of $10,000,000. C onsideration 
of th is s ituation  resu lted  in the decision  to leave 
T echn ical Development Services a t Savannah, 
G a., and to exclude the warehouse and shops 
from the program.

At p resen t the planning has progressed to the 
point where tentative p lans for the several build
ings have been approved by the CDC Building 
Committee, consisting  of the Chiefs of the various 
Serv ices, and by Public Buildings Service; and 
the a rch itec t is  proceeding with the development
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Figure 1 .  P r e l im in a r y  s tu d y  fo r  p r o p o s e d  C o m m u n ic a b le  D i s e a s e  C e n t e r  B u i l d in g s .

of the final p lans. The general plan includes six  
buildings. The nature and arrangement of these 
buildings is illu stra ted  in figure 1. For purposes 
of identification , the buildings in figure 1 are 
numbered. Building 1, the Main Building, co n sis ts  
of a five-story laboratory core bordered on three 
s id es  by an eight-story office section . Building 2 
contains a cafe teria  sea ting  135 persons and an 
auditorium seating  300 persons. Building 3, the 
Audio-Visual Production B uilding, has four floors; 
B uilding 4, the Infectious D isease  B uilding, has 
five floors; Building 5, the Virus Building, has five 
floors; and Building 6 is  the Boiler House.

All of these  buildings are planned as m ass-type 
structu res, and all are w indow less except for 
offi ce s p a c e .  The w indow less buildings and 
w indowless laboratory section of the Main Build
ing will be completely air-conditioned with 100 
percent fresh air. The C afeteria  and Auditorium 
(No. 2) are detached from the Main Building and 
may be approached from the covered but unen
closed  passagew ay from the front of the Main 
Building, or through an all-enclosed  passagew ay 
at the rear of the unit and directly  opposite the

C afeteria . The Audio-Visual B uilding (No. 3) is 
connected to the main building and may be entered 
from corresponding floors. The Infectious D isease 
B uilding (No. 4) is  detached from the Main Build
ing so as to minimize the danger of contamination 
of a large group of people in other a c tiv itie s , 
but each floor is  connected by covered but unen
closed  bridges. The Virus Building (No. 5) is  
com pletely detached from the other buildings and 
must be entered through the main entrance at 
ground level. It was iso la ted  in th is way because 
of the nature of the work which will be conducted 
therein.

Special precautions are being taken in th is 
design to avoid the creation of any danger or 
nu isances to the community and to the personnel 
within the buildings. Air for air-conditioning will 
be taken in at the ground a t one end of each build
ing and will be exhausted at a very high point a t 
the opposite end of the building. Wherever the 
air from a particu lar research  area might create 
air pollution, it will be treated  so as to kill or 
remove all harmful matter before it is  exhausted 
to the atmosphere. The p l a n s  will include a

Courtesy of the David J. Sencer CDC Museum



crematory for the complete destruction  of the 
c a rc a sse s  of all experiment anim als and of solid 
w aste  which might be the source of infection to 
people. T h is destructor w ill be in the nature of 
a crematory rather than an incinerator and will 
be designed so as to avoid the possib ility  of 
odor nu isances from the hot air coming from the 
top of a very ta ll s tack . In cases  where infection 
might be carried between w o r k e r s  within the 
space  to persons ou tside the space, air locks 
with show ers and lockers will be in sta lled  in 
the entrance way. No avenue of entrance or exit 
will ex ist except through the shower cabinets 
and air lock units which serve as  a barrier against 
the flow of air from these  laboratories to spaces 
outside of them. Lockers are provided for person
nel to store their laboratory clo thes in the labora
tory end of the air lock, and for their s tre e t clothes 
in the ex it end of the air lock.

All laboratory g lassw are and animal cages 
from laboratories handling highly infectious matter 
w ill be d isinfected  before they are taken from 
the laboratory to the areas where they are to be 
cleaned and ste rilized . All liquid w aste from such 
“ ho t”  laboratories w ill be d isin fected  before it 
is  d ischarged  to the public sew ers. Only small 
anim als will be m aintained in th is insta lla tion .

Main B u ild in g  (No. 1)
Laboratory S erv ice s  
Other S e r v ic e s

C afe ter ia  and Auditorium B uild ing  (No. 2)
C afeter ia  
Audi torium

Audio-Visual B u ild in g  (No. 3)

I n f e c t io u s  D isea se  B uild ing  (No. 4) 
Laboratory S erv ice s  
Animal Space 
Central S erv ice s

Virus B u ild in g  (No. 5)
Laboratory S erv ice s  
Animal Space
Central S e r v ic e s  .

B o i le r  House

The p resen t planning provides for housing of 
these  anim als within the infectious d ise a se  and 
the virus buildings.

The public water system  will be protected 
aga in st backflow of contam inants by the in s ta lla 
tion in the supply main of an approved backflow 
preventer and the d istribution  system  within the 
buildings will be protected  against siphonage 
by the i n s t a l l a t i o n  of vacuum breaker or by 
delivery through air gaps.

The laboratories are planned on the Module 
System, the module being 12 ft. wide by 18 ft. 
deep. The rear of the module borders a pipe space 
in which the various se rv ices  are located . O utlets 
for hot and cold water, g as, e lec tric ity , com press
ed air, and v a c u u m  will be available a t each 
modular division point. T hese w ill be piped into 
the individual module or m ultiples of modules 
as  the particu lar needs ind icate , but their avail
ab ility  makes all spaces flexible for changes in 
use and operation. D istilled  water will be avail
able a t a sta tion  in a corridor of each floor of 
the laboratory units.

As revised, i .e ., with the elim ination of the 
warehouse and shops, and T echnical Development 
Services, the square footage floor area involved 
is  indicated below:

Space fo r  In d i-  T ota l Space
v id u a l A c t i v i t i e s  in  Each B uild ing

43,964
60,680

3,483
2,983

104,644

6,466
8,288

8, 288

14, 204
8,337
5,342

27,883

9,988
10,306
8, 414

28,708
12,021

12,021

Total 188,010
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Proposed public buildings are documented to 
C ongress at the in itiation  of the project and are 
redocumented every 2 years- L a s t February, Public  
Buildings Service redocumented the proposed 
CDC building and ra ised  the amount originally 
requested  from $10,000,000 to $12,600,000 to 
provide for current increase in building co s ts  
and s o 'th a t  the warehouse and shops might be 
included.

Much in te rest was exhibited by Congressmen 
and members of the Budget Committee in the 
Pub lic  Health Serv ice’s request for inclusion 
of funds for the building in the 1952 f isca l year 
appropriations and in p ress  re lea se s  re la tive  
to the building. Special hearings were held and 
many favorable comments were made. Although 
the House of R epresen ta tives Appropriations 
Sub-Committee did not recommend the appropriation 
th is  year, its  comment in Report No. 322 of the 
House of R epresentatives should be helpful to 
subsequent efforts. The comment is  as follows:

“ T h is program provides for laboratory and field 
investiga tions, control operations, and training

fa c ilitie s  to supplement and support a c tiv itie s
of s ta te  and local health departm ents in the control 
of a h o s t  of communicable d is e a se s . T hese 
ac tiv itie s  are e ssen tia l as normal peacetim e
m easures. Some of them also  provide the foun
dation for specia l operations which would be 
necessary  in case  of a national emergency such 
a s , for example, biological w arefare. The communi
cable d isease  center [ s i c ]  is  now conducting 
research  in th is  general area  although it is  serious
ly  handicapped by lack of laboratory fac ilitie s
for th is sp ec ia lized  kind of work, inquiry was 
made as to s tep s  being taken to provide su itab le  
physica l fac ilitie s  to permit th is  important work 
to go forward. Funds have h e r e t o f o r e  been 
appropriated for p lans and spec ifica tions and 
the c o m m i t t e e  is  informed that the General 
Services Adm inistration is  now preparing those 
p lan s. The committee believes that th is  is an 
important p iece of work and sugg ests  that the 
urgency of the tim es requires that th is project 
be given high priority of attention  by appropriate 
o ffic ia ls of the Government«”

MARTIN M. KAPLAN, Veterinary Officer*

The World Health Organization, in its  program 
for communicable d isease  control, g ives specia l 
attention to b rucellosis  because of the effec ts  
of the d isease  upon the health of large numbers 
of agricultural workers and other exposed groups 
in many countries, and the huge economic and 
nutritional lo sse s  resu lting  from the decline in 
milk production and breeding efficiency of affected  
livestock .

The masked nature of the d isease  in humans and 
the difficulty of its  d iagnosis cause doubt as to 
the accep tab ility  of the reported s ta t is t ic s  re
garding incidence. Therefore, in sp ite  of the 4,000 
to 6,000 cases  per year officially  reported for 
the United S tates during the p as t several years, 
reliab le estim ates place the number of c a se s  
annually at 10,000 to 40,000, and perhaps as high 
as 100,000 (1-3). As another example, F rance 
reported approximately 1,400 cases  for 1949,

♦ D iv i s io n  o f  E p i d e m i o lo g ic a l  S e r v i c e s ,  W HO, G e n e v a .

w hereas there were probably over 9,000 c a se s  
th a t year (4). Other countries having re la tive ly  
large numbers of c a se s  are Mexico, Argentina, 
P eru , and other L atin  American countries; Italy , 
Malta, Spain, and other Mediterranean countries.

The d isease  in anim als is  known to ex is t in 
nearly  all parts of the world w h e r e  there are 
suscep tib le  livestock , and the ex istence of w ide
spread infection in the ca ttle , sheep, and goats 
of the Mediterranean countries and L atin  America 
is well e s tab lished . In the United Kingdom and 
in northern and central Europe, except for the 
Scandinavian countries, between 15 and 50 percent 
of the cattle  herds are infected with b rucellosis  
(5). For the United S tates, the figure is  approxi
mately 16 percent (6). As far as is  known from 
the meager information availab le , the d isease  
apparently is of little  importance among anim als 
in the econom ically undeveloped countries of 
A sia and Africa except in areas where European 
breeds of livestock  have been introduced. It should
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be pointed out, however, that where careful local 
s tu d ies  have been pursued in s o m e  of these 
countries a s , for exam ple, in certain parts of 
India (7), indigenous infection has been shown 
to be surprisingly  prevalen t (10 to 50 percent).

It is  not the purpose of th is paper to deal with 
the technical a sp ec ts  of the d ise a se . For th is 
information, the reader is  referred to a recent 
artic le  by the author (8). However, it would be 
helpful to summarize briefly the major problems 
and needs in the field of b rucellosis . T hese are 
as follows:

1- S u r v e y s  in various c o u n t r i e s  on the 
prevalence of the d isea se  in man and anim als; 
the improved reporting of s ta tis t ic s .

2.. Epidem iological s tu d ies  concerning the 
transm ission  of b rucello sis  by the different animal 
reservo irs.

3. The in ternational standard ization  of the séro
agglutination te s t; the improvement and standard
ization of intradermic agents and other diagnostic  
procedures for man and anim als.

4. Uniform and sim plified bacterio log ical tech
niques for the culture and typing of B rucella .

5. C ritica l s tud ies on antibiotic-sulfonam ide 
and vaccine therapy in human b rucellosis .

6. The application of known effective m easures 
for the control of b rucellosis  in anim als and the 
prevention of its  spread to man.

In order to meet these  problems effectively , 
c lose  collaboration was estab lished  la s t year 
between national and in ternational medical and 
veterinary au thorities, particularly  WHO, FAO 
(Food and Agriculture O rganization), International 
Office of E pizoo tics, and Inter-American Con
g re sse s  on B rucello sis . Probably the two most 
important s tep s  taken were the formation and 
convening of a joint FAO/WHO Expert P anel 
on B rucello sis , and the designation  of 12 FA O / 
WHO brucellosis  centers in different countries of 
the world. In November 1950, 26 members of the 
panel met in Washington during and after the Third 
Inter-American C ongress on B rucellosis. A pub
lished  report of th is  firs t se ss io n  contains specific  
recommendations concerning the problems lis ted  
previously (9). Follow ing are the opinions of the 
panel on some of these  questions:

Laboratory d iagnostic  crite ria  for determining 
human infection receive detailed  consideration 
in the report, including improved m e t h o d s  of 
culture of Brucella . Next to culture of the organ
ism, the sero-agglutination te s t  is considered to

be the most reliable means of d iagnosis. In view 
of the wide variation of antigens and procedures 
used in different laborato ries, recommendations 
are made for the standardization of th is te s t so 
that re su lts  reported in one laboratory w ill have 
b ases  of references elsew here. The complement 
fixation and the opsonocytophagic te s ts  are not 
believed to have p r a c t i c a l  value in routine 
d iagnosis , although in sp ec ia l circum stances they 
might be useful. It is  believed further that the 
re su lts  of an intradermic te s t should be interpreted 
as determining a specific  allergic condition of 
the individual, and should be regarded as being 
free from other diagnostic sign ificance. Further 
study and standarization  of intradermic antigens 
are urged.

The panel recognizes that the newer an tib io tics 
such as aureomycin, c h l o r a m p h e n i c o l ,  and 
terramycin, used singly or in combination with 
streptom ycin and a su itab le  sulfonam ide, mark 
a great advance in the t r e a t m e n t  of human 
b ruce llo sis . It is  pointed out, however, that they 
do not furnish a complete solution to the problem, 
since  re lap ses  have been observed following the 
use of each antib iotic  singly or in combination. 
Careful c lin ica l and laboratory s tu d ies  are urged 
for evaluating properly the various chemother
apeutic agents. Vaccine therapy is p laced subor
dinate to chemotherapy, and careful s tud ies in 
vaccine therapy are recommended in order that 
their p laces in the therapeutic armamentarium 
may be more clearly  defined.

It is  further noted tha t since  brucellosis is 
not generally  transm itted  from person to person, 
the prevention of human infection is  dependent 
upon the control and elim ination of th is d isease  
in anim als. The report points out that c ro ss
infections of ca ttle , sheep , goats, and sw ine, as 
well as human infection , can occur with any of 
the three sp ec ie s  of Brucella (Br. abortus, Br. 
s u is ,  and Br. m e liten sis). Economic lo sse s  are 
caused  in affected  livestock  by abortion or pre
mature birth, decreased  milk flow, and temporary 
or permanent in fertility . As an example of the 
hugh sav ings which can be effected by a su c c e s s 
ful campaign ag a in st b ruce llo sis , it is  estim ated  
th a t in the United S tates a reduction of incidence 
of bovine b rucellosis  by one-half has resu lted  
in a $50,000,000 annual saving to the livestock 
industry. In Norway, where brucellosis of cattle  
has been alm ost com pletely erad icated , the cost 
of the entire program w as le s s  than the estim ated
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T e s t i n g  f o r  b r u c e l l o s i s

annual lo ss  formerly caused by th is d ise a se . 
Therefore, a large part of the report is devoted 
to the problem of control of b rucellosis in liv e 
stock , and detailed  recommendations are made in 
th is  connection.

Chemotherapy is ineffective in animal brucell
o s is . The b a s e s  of control, therefore, lie in 
san itary  p r o c e d u r e s ,  diagnostic  te s ts  and 
elim ination of infected anim als, vaccination , and 
a combination of the la tte r two procedures. E ach  
of these control m easures is covered separa te ly , 
and procedures are recommended which can be 
adapted both to econom ically advanced and to 
le sse r  developed countries. The report s tre s se s  
the desirab ility  of uniformity in laboratory diag
nostic  procedures and their in terpretation , and of 
the production and use of biological products, 
particularly  stra in  19 vaccine for ca ttle , employed 
in this d isease .

F ina lly , the panel urges expanded ac tiv itie s  
on the part of WHO and FAO in brucellosis re 
search , in the d istribution of stock cultures and 
standard serum s, and in the provision of technical 
advice to requesting  countries.

WHO and FAO have already taken action on 
many of these recommendations. During 1950 and 
early  1951, FAO/WHO brucellosis cen ters were

designated  in Argentina, A ustralia , Denmark, 
England, F rance, G reece, Italy , Mexico, Turkey, 
Union of South A frica, the United S ta tes, and 
Y ugoslavia. It is  planned to e s tab lish  one addi
tional cen ter in Latin  America and two more in 
the F ar E as t. The center in the United S tates 
is located at the medical and veterinary schools 
of the U niversity of M innesota, under the direction 
of Dr. Wesley W. Spink.

Apart from their usual routine du ties, these 
cen ters function for local and in ternational pur
poses in brucellosis. They are used primarily as 
diagnostic centers for the preparation and te s tin g  
of standard an tigens, v acc ines, and other biologic
al products, and as teaching and information 
centers for their own and nearby countries.

Information documents on b rucellosis are pre
pared by WHO and distributed  periodically  to the 
cen ters. Thus, through exchanges of information 
and correspondence between the panel members 
and between the cen ters, the la te s t advances in 
research  are rapidly communicated to leading 
brucellosis workers throughout the world.

In order to enable some laboratories to under
take the necessary  ac tiv itie s , WHO made monetary 
grants in 1950 to certain  of these  cen ters, partic
ularly to those in F rance, Italy , Turkey, Mexico,
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and Argentina. The United Nations International 
C hildrens Emergency Fund (UNICEF) a ss is te d  
in the establishm ent of the centers in Y ugoslavia 
and Italy by purchasing laboratory equipment and 
chem otherapeutic products. In 1951, WHO will 
purchase standard media, dyes, and antigens for 
d istribution and use in a ll the cen ters.

Several members of the FAO/WHO Expert Panel 
on B rucellosis, while not attached directly  to 
any of the cen ters, are collaborating in the ir own 
laboratories and c lin ics with the w o r k  of the 
cen ters.

Of great importance among the gratifying resu lts  
already achieved by these centers has been the 
progress in the adoption of unified laboratory 
p r o c e d u r e s ,  esp ec ia lly  in the diagnosis of 
b ruce llo sis . T h is  approach is being extended to 
include the production of vaccines and other 
biological products. In addition, overlapping and 
duplication of research  work have been avoided, 
each of the various cen ters now being engaged 
in needed work on different a sp ec ts  of the d isea se . 
Where d ifficu lties or divergent re su lts  have been 
experienced by one center, it  has been possib le  
to en lis t the aid of a second center for checking 
purposes. Advanced and w ell-equipped centers 
are thus used to a s s is t  other centers which cannot 
cope with a particu lar problem.

B esides the general functions and individual 
research  problem s, the following specific  projects 
and s tu d ies , many of them suggested  and in itia ted  
by WHO, are now under way in the various centers:

1„ The exchange of s tra in s  of Brucella, their 
comparative testin g  according to procedures rec
ommended by the b rucello sis  p a n e l ,  and the 
se lec tion  of the three type sp ec ies  of Brucella. 
The s tra in s agreed upon as representing  the three 
type sp ec ies  w ill be freeze-dried  and distributed 
to all the centers as reference s tra in s .

2„ Antibiotic-sulfonamide and vaccine therapy 
in human brucellosis.

3„ Hemoculture in human beings, and other 
d i a g n o s t i c  procedures apart from the séro
agglutination te s t.

4a The sero-agglutination t e s t  in man and 
anim als.

5. The standardization of antigens used  in the 
milk-ring te s t, and application  of the ring te s t 
in ca ttle .

6. Simplified production of stra in  19 vaccine 
for ca ttle .

7„ Improved d ia g n o stic  and v ac c in e  p rocedu res 
in sh eep  and g o a ts  (in traderm ic and m ilk-ring 
te s ts ) .

8  ̂ Local and regional surveys on the prevalence 
of b rucellosis.

The w holehearted cooperation given to WHO and 
FAO by the brucellosis cen ters exem plifies the 
w illing sp irit of national health  adm inistrations 
and sc ien tific  workers for international collabora
tion under UN leadersh ip . The great source of 
fa c ilitie s  provided by these  cen ters , pooled by 
coordination of their efforts by WHO, is an in
valuable a s se t in the advancem ent of knowledge 
in th is field . The re su lts  and benefits thus ob
tained become availab le for rapid world-wide 
distribution and are contributing greatly  to the 
conquest of b rucellosis in many countries.
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In s tud ies of early  outbreaks of Q fever in Aus
tra lia  and Europe, various sources of infection were 
suggested , but the epidemiology rem ained somewhat 
obscure. A ustralian c a se s  were asso c ia ted  with 
contact with ca ttle ; however, natural infection in 
ca ttle  w as not dem onstrated with certain ty  (1-3). 
In the United S ta tes, an outbreak occurred in 1946 
among slaughterhouse em ployees in Amarillo, T ex. 
A single shipment of ca ttle  was presumed to be 
the source of infection in th is  outbreak, but again, 
the natw ally  infected source could not be identi» 
fied . In the spring of 1947, observations by Young
(4) provided evidence of an endemic focus of infec
tion in southern C alifornia. He observed ca se s  of 
Q fever, diagnosed clin ica lly  and la ter confirmed 
sero logically , following arid seaso n s and dust 
storms. A brief field study by Shepard and Huebner
(5) d isc lo sed  additional c a se s , and furthermore, 
serologic evidence of infection in dairy ca ttle  was 
found.

Through concerted efforts of the Public Health 
Service, the C alifornia State Departm ents of Health 
and Agriculture, and the L os Angeles City and 
County Health Departm ents, an ex tensive study 
of Q fever in the L os Angeles area was undertaken. 
One of the firs t findings of th is  group w as the 
iso lation of C oxiella burnetii from the milk of a 
high percentage of dairy ca ttle  in the area (6). 
T hus, for the firs t time, the causative agent of 
Q fever was iso lated  from cattle  with which human 
c ase s  had had either d irect or indirect associa tion .

After the discovery of natural infections among 
dairy ca ttle , it became of prime importance to 
obtain a complete knowledge of the nature of Q 
fever infection in th is  sp e c ie s . Infected dairy 
ca ttle  probably had been examined on many occa
sions by practicing veterinarians , y e t they were 
unaware tha t a new d ise a se  w as presen t. The car
c a s s e s  of infected  ca ttle  had been processed  
through local packing p lan ts , yet veterinary inspec
tors had observed no unusual pathology during 
the ir post-mortem exam inations. T hus, a basic 
knowledge of the symptomatology and pathology

♦ C o m m u n ic a b le  D i s e a s e  C e n t e r ,  A t l a n t a ,  G a . ,  a n d  R o c k y  
M o u n ta in  L a b o r a to r y ,  N a t i o n a l  I n s t i t u t e s  o f  H e a l th ,  P u b l i c  
H e a l th  S e r v ic e ,  H a m i l to n ,  M on t.

of th is  d isease  w as desirab le . As a p rerequisite  
to eventual control, the pathogenesis and epi:*ae
tiology of the d isease  must be well understood.
Some of the a sp e c ts  of th is  d ise a se  possib ly  could 
be investigated  in the endemic area; however, 
because of the adverse effect on operational econ
omy, m ost dairymen were reluctan t to cooperate on 
well controlled s tu d ies . Furtherm ore, observations 
on the experim ental d ise a se  in ca ttle  would provide 
useful leads in such field  investigations as were 
possib le  to conduct. H ence, controlled experim ental 
s tud ies in the laboratory were n ecessary  to obtain 
a thorough knowledge of bovine Q fever.

EXPERIMENTAL STUDIES IN CATTLE

Experim ental s tu d ies  of Q fever in ca ttle  were 
in itia ted  by Parker and a sso c ia te s  (7-9) in mid*1947 
a t the Rocky Mountain Laboratory, Hamilton, Mont. 
The first attem pt to in fect ca lves involved four 
he ifers  inoculated in travenously, in tranasally , 
in travaginally , and by feeding contam inated bran, 
re spec tive ly . Large doses were employed, yet 
a ll four ca lves were refractive to infection.

After C. burnetii was recovered from milk of 
naturally infected  cows in California, an attempt 
was made to infect two lac ta ting  cows by inocu
lation via the te a t canal or by in jecting  C. burnetii 
in to  the mammary gland sub stan ce . Inoculated 
quarters of these cows continued to shed rickett
s iae  for extended periods, varying from 17 days 
to 200 days after inoculation.

A nonpregnant lacta ting  cow became infected 
after introduction of a mixture of a yolk-sac culture 
of C. burnetii and semen (artific ia l insem ination) 
into the cerv ical canal. The milk of a sing le  quarter 
became infectious and remained so for more than 
400 days.S ince the urine of th is  cow was infectious 
for a brief period after inoculation, i t  was postu 
lated , at that time, that infection may have occurred 
through contam ination of the te a t orifice with 
infective urine. T hese  were the f irs t su ccessfu l 
attem pts to in fect lac ta ting  cows.

The symptomatology of the experimental d ise a se  
in ca ttle  has varied considerably, depending upon 
the dosage and stra in  of C. burnetii, and upon the 
route of inoculation. Cows inoculated with the 
Nine Mile s tra in  of C. burnetii v ia the tea t canal
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m anifested no c lin ica l symptoms, w hereas cows 
inoculated by the same route with a comparable 
dosage of a C alifornia s tra in  developed c lin ica l 
symptoms of brief duration, characterized chiefly 
by m astitis , fever, depression , and anorexia. Cows 
and ca lves inoculated intraderm ally with either 
the Nine Mile stra in  or a  C alifornia s tra in  a lso  
developed c lin ica l illness«  L acta ting  cows which 
became infected after gen ita l exposure or through 
inhalation  of C. burnetii m anifested no c lin ica l 
illn e ss . In all probability , the natural d isease  in 
ca ttle  is not a s s o c i a t e d  with any m a r k e d  
symptomatology.

The pathology of the d ise a se  was studied  in 
four normal lacta ting  cows inoculated with a C ali
fornia s tra in  of C. burnetii v ia  the tea t canal, and 
sacrificed  a t varying in tervals after inoculation . 
Gross lesions a t autopsy were limited chiefly to 
the mammary gland and regional lymph nodes® 
Inoculated quarters of the cow sacrificed  during 
the acute phase of infection were very edem atous 
with heavy serous accum ulations in  the subcutan
eous tis su e  of the udder. A marked serous lympha
d en itis  was noted in the regional lymph nodes 
receiv ing lymph drainage from the inoculated quar
te rs . In cows sacrificed  during the chronic phase, 
only a serous lym phadenitis of lymph nodes receiv
ing lymph drainage from infected quarters was ob
served . H istopath©logically, a subacute in te rs titia l 
m astitis  was the most co nsisten t finding.

In early stu d ies , certain  experim ental data 
suggested  that 0  fever in ca ttle  was a localized  
infection of the mammary gland, the rick e tts iae  
gaining entrance v ia  the tea t canal. T hus, the 
milking p rocess could be an important factor in 
its  spread. To te s t th is th e s is , five cows with 
normal mammary glands were repeatedly exposed 
by dipping their te a ts  in infectious milk both 
before and after milking (hand milking). During 
and subsequent to the 9-month period of exposure, 
frequent te s ts  of milk for in fectiousness revealed  
e ssen tia lly  no evidence of infection. Furthermore, 
there w as no serologic evidence that any of the 
five cows had become infected . T hese five cows 
were then exposed in sim ilar fashion to milk con
tain ing both C. b u r n  e t i i  and Streptococcus 
agalactiae  for a period of 4/2 months. T h is was 
done to ascerta in  w hether concurrent bacteria l 
m astitis  predisposed ca ttle  to Q fever infection, 
and also  to determine whether these  cows would 
contract strep tococcal m astitis , a d isease  whose 
portal of entry is the te a t canal. Three anim als 
acquired strep tococcal m astitis , w hereas none

contracted Q fever. On the b as is  of th is  experi
ment, it appears that the p rocess of hand milking 
is  n o t  an important factor in the cow-to-cow 
spread of 0  fever.

In view of the negative re su lts  obtained in the 
preceding experim ent, other probable rou tes of 
infection were explored. Two lac ta tin g  cows were 
exposed by supraconjunctival in stilla tio n  of 0.1 mi, 
of a SO'4 d i l u t i o n  of a  y o l k - s a c  culture o:. 
C. burnetii (California stra in ). After such exposure 
and an additional one given 61 days la ter, e s se n 
tia lly  no evidence of infection w as dem onstrated 
in either cow.

The sp inose ear tick , Otobius megnini Duge, is  
indigenous to southw estern United S ta te s  and there
fore includes both endemic areas in T exas and 
C alifornia. Je lliso n , et al. (10) reported the iso
lation  of Q fever r ic k e tts ia e  from tick s  of this 
sp ec ies  collected from ca ttle  on infected dairies 
in southern C alifornia. Although the ro le  of this 
tick in the epizootiology of Q fever has not been 
thoroughly investigated , laboratory attem pts to 
transm it Q fever to ca ttle  with th is  tick have been 
e ssen tia lly  negative. Of four cows which were 
h o sts  to the infected nymphs or larvae which were 
progeny of infected fem ale tick s, only one develop
ed specific  complement-fixing antibodies; however, 
C. burnetii w as not recovered from either milk or 
blood of th is  cow.

The dermis of ca ttle  read ily  supports the growth 
of C. burnetii. T h is  was f ir s t  dem onstrated in two 
bull calves inoculated intraderm ally with 1 ml. of 
a  10 percent yolk-sac cu lture . T hese calves ex
perienced a febrile reaction  and a ricke ttsem ia  of 
brief duration, and local skin lesions were pro
duced at the s ite  of inoculation. Similar re su lts  
were obtained in a lac ta tin g  pregnant cow exposed 
by the same route. Other observations on th is  cow 
included the following: (a) abortion occurred the 
7th day after inoculation and C. burnetii were 
recovered from the p lacen ta , (b) the milk of all 
quarters contained Q fever rick e tts iae  for about 
2 w eeks, and (c) the urine, particularly  during the 
3d w e e k  after abortion, was infectious. .The 
presence of C. burnetii in the urine could represen t 
ac tua l  e l im ination  of the organism in the urine or 
C o n t a m i n a t i o n  with postparturient uterine 
d isc h a rg e s .

Since the air-borne spread  of Q fever r ick e tts iae  
w as suggested in previous outbreaks of Q fever, 
it  was desirab le  to determ ine whether ca ttle  could 
be infected by inhalation  of C. burnetii. In the 
first attem pt, a pregnant lac ta tin g  cow was exposed
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E eriy  in the epidemic of poliom yelitis which 
began in the s ta te  of V ictoria, A ustralia , in Jan
uary 1949, attention was directed  toward a pos» 
s ib le  relationship  between prophylactic inocu
la tions and para ly tic  po liom yelitis . Sporadic 
c a se s  of para ly sis  following the  injection  of an 
antigen had been reported in England during the 
progress of the immunization campaign which 
began in 1942, but there was no evidence to sug
g e s t a causal re la tionsh ip . A few c a se s  early in 
the V ictoria epidemic who had rece ived  in jec tions 
of sing le  or combined an tigens shortly  before 
onset of the ir d isea se  led Dr. B. P . M cCloskey, 
P oliom yelitis  Officer of the S tate  Health Depart
ment, Melbourne, A ustralia, to include a  history of 
immunization a s  a part of the routine in v esti
gations of reported c a se s  (1). T h is information was 
obtained from the paren ts of 340 of the 375 c a se s  
reported  between January and August, McCloskey 
determ ined the s ite s  and severity  of p a ra ly s is  and 
checked the da tes and s ite s  of in jec tions of the 
35 cases  where any inoculation  had been reported 
w ithin 3 m onths of onset of poliom yelitis. He 
presented evidence to  show tha t, in the V icto ria  
epidem ic, in 31 cases  known to have received  an 
in jection of diphtheria toxoid or p e rtu ss is  vaccine , 
alone or in combination, within 3 months of their 
o n se t, para ly sis  w as more frequent m the inocu
la ted  than in the uainoculated limbs-. Tw enty-six  
out of 35 inoculated  limbs were paralyzed. Of the 
89 uninoculated lim bs, 17 were paralysed . In addi
tion. of die 16 c a se s  under 3 years of age receiv
ing inoculation  within 35 days of onset of i l ln e s s  
and for which complete data  were availab le , paral
y s is  occurred in  the limb Ia s i inoculated before 
o n se t in 15; and there w as a considerable increase 
in die severity  of die para lysis  in the la s t  inocu
la ted  limb a s  c o m p a r e d  with the degree of
• s a ly s i s  in each limb of a  c o n t r o l  group of 

children.
In London, Dr. J .  K. Martin from the Department 

of C hild H ealth , Guy’s  and E valina  H osp ita ls , 
reported 17 observed cases  occurring between 1944 
and 1949, in which p a ra ly s is  w as preceded by

•  E p id e m io lo g ic  S e r v i c e s ,  C D C

in jection w ithin 28 days of onset, and 78 addi
tional c ases  occurring between 1941 and 1949, for 
which records were availab le for study (2).

Dr. D. H. Geffen, Medical Officer of H ealth , 
Metropolitan Borough of S t. P an eras , London, 
investigated  a ll c a se s  of poliom yelitis reported 
in the borough in the 1949 epidemic and found s ix  
who had contracted polio within 22 days of immuni
za tion . He then obtained further information from 
other boroughs in London and presented  d a ta  on 
s ite  of injection  and s ite  of p a ra ly sis  of a  to ta l 
of 29 cases  in children under 5 years of age where 
inoculation w ithin 28 days w as asso c ia ted  with 
p ara ly sis  of the in jected  limb (3).

On the b as is  of the above reports it  appeared 
unlikely tha t the associa tion  between inoculation 
and para ly sis  w as by chance, and a s ta tis tic a l 
study was undertaken by H ill and Kn owe Id en of 
the Department of Medical S ta tis tic s , London 
School of Hygiene and Tropical Medicine (4). 
Since the need for a rapid answer made i t  imprac
tic a l to follow a suffic ien t number of immunized 
children of given ages to observe the risk  of devel
opment of poliom yelitis, another approach w as 
used in th is study. Records were obtained from 33 
widespread areas in England of re la tively  high 
incidence of polio during Ju ly , A ugust, and Sep
tember of 1949. Local health  o f f i c e r s  were 
requested  to  obtain from reported polio c a se s  
under 5 years of age such d a ta  as sex , birth d a te , 
para ly sis , and inoculation h isto ry . A control group 
was sought among children of sim ilar sex  and age 
who were reported as having m easles at about the 
sam e time but after the onset date of their paired 
polio c a se s . Since there were insuffic ien t numbers 
of m easles c a se s  reported, approximately half of 
the controls were made up by se lec tin g  from the 
local birth reg is te rs  another child  whose birth date 
was a s  close  a s  possib le  to that of the paraly tic  
polio case  who w as of the sam e sex , and s t i l l  in 
the same area so that information on inoculation 
could be obtained., One hundred sixty-four controls 
that could be paired with c a se s  were secured . On 
the question of s ite  of p a r a l y s i s  and previous 
inoculation, da ta  obtained in th is  study indicated 
that there w as no evidence that an in jection  3 or
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more months previous to die i l ln e s s  affected the 
d istribution  of p a ra ly sis  in any way. Thirty-five 
children under 2 years  of age and seven  children 
between 2 and 5 y ears  of age were found who had 
had an inoculation le s s  than 1 month before the 
o n se t of paraly tic  d ise a se . In the group of inocu» 
la ted  children under 2 years of age, the le g s  were 
proportionately le s s  affected ftan in uninoculated 
children and there w as a  strik ing  preference for 
the le ft arm, which is  the usual s ite  of inoculation® 
Twenty-nine of thirty-six , or 81 percent, of the 
children under 2 years  of age had p a ra ly s is  in A e 
limb of in jection  although not n ecessarily  confined 
to  that limb. T h is proportion is  greatly in excess 
of the figure (13 of 65 ex' 20 percent) shown by 
children whose la s t  injection  w as more than 1 
month before onset. In comparing the inoculation 
h is to rie s  of the children with poliom yelitis with 
the h isto ries of their controls in the 164 pairs 
for which a satisfactory  conirol could be found, 
there is  a strik ing  difference in the frequency of 
the history of immunization le s s  than 1 month 
before the onse t of the poliom yelitis case . Sixteen 
of the 164 polio c a se s  gave such a history while 
only one of the controls had had an inoculation 
within a month of the onset of i ts  paired polio 
ca se . At other in te rva ls  there is  no difference 
between the polio c a se s  and their controls in 
history  of inoculation. With re sp e c t to  the time 
interval between inoculation and o n se t of polio
m yelitis , 26 of the 33 children who had para ly sis  
w ithin 28 days in the limb of in jectiop showed an 
interval of 8 to 17 days. None fe ll below 8 days.

T h ese  s tu d ies  would seem to ind icate  that the 
distribution of s i te s  of p a ra ly s is  are abnormal in 
children who have been inoculated within a month 
preceding the onset of their i l ln e s s . In recently  
inoculated children the limb of injection i s  a s ite  
of para ly sis  much more frequently than is  the case  
in children not recently  inoculated. T he difference 
in history of immunization within a month of onset 
in the pairs of polio cases  and their controls indi* 
c a te s  that some of the c a se s  in the polio group 
may have been p rec ip ita ted  by the inocalation .

In order to  in vestiga te  the q u e s t i o n  a s  to 
whether a sim ilar situation  ex is ts  in the United 
S ta te s , Dr. Gaylord Anderson, U niversity of Min
n eso ta , review ed case  h isto ries  of 2,709 c a ses  
of polio which occurred during the 1946 outbreak 
in M innesota (5). Among the items included in the 
case  h is to rie s  taken in 1946 was a question about 
all in jec tions or immunizations the p a tien ts  had

ever received , the d a te , and the name of the physi
cian. A to tal of 2,677 contained a defin ite  record 
of immunization or a specific  statem ent that the 
p a tien t had never been immunized. All h is to rie s  of 
children 7 years of age or under were se lec ted  for 
more detailed  study of the rela tionsh ip  to prior 
immunization. In 85 c a se s , confirmation w as ob
tained from physician or c lin ic  of a definite record 
of immunization during the 6 months prior to  the 
attack  of po liom yelitis. Of the 85, 33 were cases  
in which onset of polio occurred within 1 month 
a fte r the m ost recen t in jection , 12 in  the second 
succeeding  month, and 16 in die third, indicating  
a  concentration o f ca se s  occurring w ithin a month 
following injection» Of the to ta l of 33 c a se s  with 
confirmed history  of immunization within the month 
preceding onset of polio , 19 c a se s , or 58 percent 
showed a correlated  p a ra ly sis , that i s ,  p a ra ly sis  
of the limb which w as the s ite  of the in jection , 
while of 52 cases  occurring 2 to 6 months su b se 
quent to antigen in jection , only 8 c a se s , or 15 per
cent, were correlated . A lso 20 c a se s , or 61 percent 
of the 33 immunized during the preceding month 
had arm involvement, a s  contrasted  with only 11 
casesj or 21 percent, of 52 which were immunized 
2 to 6 months preceding,, 19 percent of the sample 
immunized before 1946, and 21 percen t of those 
who had never been immunized. In addition to the 
apparent concentration of c a se s  during the firs t 
month after immunization and a tendency toward 
localization  of the para ly sis  in the limb into which 
the in jection  had been given, 24 c a s e s , or 73 per
cen t, of the 33 firs t month c a se s  were c la sse d  as 
severe sp inal c a se s , a s  contrasted  with 42 percent 
of the % to 6-month group. T h is , however, may be 
re la ted  to a difference in age d istribu tion , s in ce  
the p atien ts  in the 1-month group were younger. 
To correct for th is , members of the gpoup under 
2 years  were compared, and although these figures 
are very sm all there is  a definite suggestion  that 
the firs t month cases were more severe . A nalysis 
of the time interval between la s t  antigen injection  
and onset of illn e ss  lends further support to the 
idea  of a causal re la tionsh ip . Of the 33 cases , 
17 developed in the 10- to 14-day interval and 20 
in 5 to 14 d ay s. E leven of the 19 correlated c a se s  
developed in the 10» to 14-day in terval and 16 of 
the 19 in the 5- to 19-day in terval, while the in te r
val of noncorrelated cases  showed le s s  concentra
tion. To shed  further ligh t on the duration of th is 
p o ssib le  effect, a ll the case  h is to rie s  obtained 
during the outbreak were review ed from the point 
of view of history of various types of immunization
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end types of response to polio infection. No dif
ferences were noted. Whatever effect the antigens 
may have had in conditioning paralysis daring the 
first month following injection, apparently it  was 
not permanent.

To obtain further information on this question, 
a study was se t  up by the New York State Depart* 
ment of Health during the summer of 1950. A total 
of 2,137 cases of polio w as studied aad for each 
a history was obtained regarding all injections 
received during the 2 months prior to onset of 
d isea se . Control information identical with that 
from the ca ses  w as obtained from 6„055 case 
household members and from a gpoap of 14,710 
persons made up of the household members of 
three additional control fam ilies for each case  
family. A nalysis of these data showed that the 
history of an injection during the month before 
onset was tw ice as frequent among polio patients 
as among the controls. T his ratio was abont the 
same for immunizing agents, penicillin , and a 
m iscellaneous group of other injections,. The 
analysis also d isclosed  that the risk of getting 
paralytic polio at each age group is  doubled In 
the recently i n j e c t e d  population. In addition, 
clear-cut association was demonstrated between 
s ite  of injection and site of paralysis.

The evidence seem s conclusive that the loca
tion of the paralysis produced by the virus of 
poliom yelitis may be conditioned in some cases by 
recent injections. The recent study in New York 
State indicates that antigen injections apparently 
are no different from injections of other m iscel
laneous materials. There has been suspicion, 
which the New York study would seem to confirm, 
that injections may be a factor in determining the 
difference between a recognizable paralytic infec
tion and an unrecognized or nonparalytic involve
ment. All of the data indicate that the effect is  
transient, its  influence appearing not to persist 
for longer than 1 month. Although the risk of 
increasing the susceptibility to poliom yelitis by 
the injection of immunizing agents or other mate
rial is  s l i ^ t ,  it should be taken into consideration 
when elective injections are given. Immunization 
procedures for the prevention and control of acute 
communicable d iseases need not and should not 
be cirtailed . Since the effect of an injection on 
susceptibility to paralytic poliom yelitis does not 
appear to persist longer than 1 month, routine 
prophylactic inoculations can be easily  carried

out at times when the prevalence of poliom yelitis 
virns is  not likely to be high.

A report of an ad hoc s u b c o m m i t t e e  of the 
Committee on Research and Standards of the 
American Public Health A ssociation, accepted 
by this Committee, sta tes as follow s (7):

“ Recent published and u n p u b l i s h e d  data 
strongly suggest that an individual who develops 
poliom yelitis within a month after receipt of injec
tion of ms antigen, or possibly of some other mate
rial, shows an increased frequency of paralysis in 
the extremity into which the injection has been 
given9 There ere also suggestions that among the 
reported ca ses  of poliom yelitis are cases ‘which 
would not have bee® clinically diagnosed as polio
m yelitis at all if  their (recent) inoculation had not 
brought them into the paralytic group.'

“ Although further studies on these questions 
are imperative, the data so  far available would 
suggest that, in the face of an abnormal preva
lence of poliom yelitis in a given locality , antigen 
inoculations may well be postponed until after the 
subsidence of the abnormal prevalence. It should 
be stressed , however, that there is  no evidence 
that this effect of inoculation persists for more 
than one month. On the contrary, the risk of polio
m yelitis among persons who have been immunized 
more than one month before onset is  no greater 
than among »on-immunized persons.”
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F . EARLE LYMAN, S cien tist (R), and GEORGE H. BRADLEY. S cien tist Director (R ),‘ *

In cooperation with S tate health  departaients 
throughout the southeastern  U nited S ta tes, the 
P ub lic  Health Service during the p a s t 6 years 
h a s  conducted a DDT residual house spraying 
progran in rural a reas for m alaria control and 
m alaria eradication. The fact tha t extremely sa tis 
factory m alaria mosquito control h a s  been realized  
i s  a subject reported in another paper (Bradley and 
Lyman (1). Since most of you presen t are fam iliar 
with the operational phases of the residual spray 
program, i t  will not be necessary  to review the 
d e ta ils  except to say that the in side  w alls and 
ce ilings of rural homes in d esig ia ted  m alaria 
areas are treated  with a 5 percent water emulsion 
of DDT, xylene, and an em ulsifier applied a t the 
average rate of 200 m g ./sq . ft. In an effort to obtain 
better in sec t control, the treatm ent was la ter ex
tended to total prem ises spraying of bam s, s tab les , 
p riv ies, and other outbuildings. But the benefits 
which have been derived from this spray program 
are by no m eans confined to m alarial mosquito con
trol; for such in se c ts  a s  cockroaches, bedbugs, 
p e s t m osquitoes, and house flie s  have been sub
jec ted  also  to the consequences of contact with 
residual DDT. It is  our purpose here to show some
thing of the relative degree of fly control that has 
been obtained during the p ast 3 years.

According to reports from the several S tates, 
based  primarily upon verbal remarks by house
holders, DDT w as much more effective in control
ling house f lie s  during 1945 and 1946 than i t  has 
been subsequently . In fact, during those years it 
seem s that the people were much more aware that 
flies  were being k illed  and actually  were more 
in terested  in that fact than they were that m alaria 
m osquitoes were being controlled. Since the pri
mary objective of the residual spray program, the 
control of m alarial m osquitoes, w as being attained, 
l i t t le  notice was given during the early years  of

♦ P r e s e n t e d  a t  P u b l i c  H e a l th  B io lo g y  S e c t io n  M e e t in g ,  S o u th e rn  
B r a n c h ,  A PH A » B i l o x i ,  M is s . ,  A p r i l  2 6 -2 8 , 19 5 1 . (T o  b e  p u b 
l i s h e d  in  a b s t r a c t  fo rm  in  th e  p r o c e e d in g s  o f  t h i s  a s s o c i a t i o n . )  

♦ ♦ E n to m o lo g ic  S e r v i c e s ,  C D C .

the program to the inciden tal control of other 
house-frequenting in se c ts , although we were aware 
of the excellent re su lts  being obtained in the con
trol of these  p es ts . In fact, we know that the pop
u lar acceptance of the program was due to a large 
extent to these  side  effects. However, in 1947 
numerous com plaints were received that DDT was 
not giving a s  adequate fly control as  formerly, 
and naturally we were in terested  in determining the 
reasons for th is lack of control, since accum ulating 
evidence about th is time, from both field and lab
oratory stud ies, ind icated  tha t house flies were 
showing a re s is ta n c e  to DDT.

Accordingly, evaluation of residua l spray resu lts  
in terms of fly control was in itia ted  in 1948. For 
the p ast 3 years a total of approximately 30,000 
in spec tions of both sprayed and unsprayed houses 
h as  been made. Inside of these houses total fly 
counts were secured from the one room containing 
the larg est number of flie s . As might be expected, 
the room m ost frequently containing the largest 
number of flies  w as the kitchen; however, a rel
atively large percentage of rooms (30 percent) 
other than the kitchen was recorded as having the 
h ighest fly count. In tab le  1 there is  presented  
a comparative 3-year summary of fly counts from 
the inside of sprayed and of unsprayed houses, 
taken up to 5 months after spraying, and based 
upon the average percentages of the houses in
spected  which fa ll within c e r t a i n  fly density  
groups.

I t  is  clearly  shown by comparison of these  data  
tha t a s i g n i f i c a n t  degree of fly control w as 
achieved for sprayed houses. In table 1 i t  may be 
observed tha t in each of the 3 years a far greater 
percentage of sprayed houses fe ll within the lower 
fly density groups (0 and 1-10) as compared with 
unsprayed h o u ses . In other words, sprayed houses 
had fewer flies  than unsprayed houses. For exam
ple, approximately twice as many sprayed houses, 
on the average, had no flies  as compared to un
sprayed houses. If we assum e the rela tionsh ip  that 
the greater the over-all fly population, the greater

Courtesy of the David J. Sencer CDC Museum



CHARLES E. KO0LEK, Sanitarian (R)*

The S tates comprising Region IX (Colorado, 
Wyoming, Montana, Idaho, and Utah) lie almost 
wholly w ithin the sem iarid region of the United 
S ta tes . The lack of w ater has considerably re 
tarded the growth of agriculture and industry and, 
as a re su lt, the population density  is  low and 
in sect- and rodent-borne d isease  is consequently 
le s s  evident. T h is  article summarizes briefly the 
problems encountered in the Region.

MOSQUITOES
Mosquito problems in the Region have severa l 

a sp ec ts . The major one is  concerned with mos
quito production on irrigated lands. In the five 
S ta tes there are now under irrigation approximately 
8,758,293 acres** or 45 percent of a ll the land 
under irrigation in the Western S ta tes . The manage
ment of th is irrigation w ater with periodic flooding 
and drying as w ell as the discharge of surp lus 
w ater into poorly drained areas re su lts  in the breed
ing of enormous numbers of floodwater m osquitoes 
particularly  A edes vexans, A. dorsalis, and A. nig- 
rom aculis. When th is  w ater is  drained into sem i
permanent ponds and roadside d itches conditions 
soon become ideal for the production of C ulex  
tarsa lis  (a proved encephalitis  vector).

The problem is com plicated along the marginal 
area of the Great Salt Lake where irrigation w ater 
d ischarges into areas along the marshy shore line . 
Due to the high concentration of population in th is  
area together with expanding industrial develop
ment and defense estab lishm ents, the c itizen s  of 
severa l counties have banded together and organ
ized mosquito abatem ent d is tr ic ts . T h is  was made 
possib le  by the adoption of a State law empowering 
local communities to organize for mosquito and fly 
control purposes.

M alaria was at one time present in Utah but very 
few locally  contracted c a se s  have been found in 
recen t years desp ite  the presence of a w estern 
vector, Anopheles freeborni. Reported m alaria mor
bidity in Region IX is shown in tab le  1.

Other mosquito problems ex ist. In several recre
a tional areas mosquito control m easures are being

♦ C D C  R e p r e s e n t a t i v e ,  P u b l i c  H e a l th  S e r v ic e ,  R e g io n  IX . 
♦ ♦ I r r ig a t io n  A g r ic u l tu r e  in  th e  W e s t . U .S .D .A . M is c .  P u b l i c a 

t i o n s  6 7 0  (N o v e m b e r  1 9 4 8 ).

planned by local au thorities. In northern Idaho a 
considerable mosquito problem e x is ts  in the spring 
and early summer around some of the permanent 
lakes in that a rea . When the snow m elts in the 
spring the level of these  lak es  r is e s  flooding low- 
lying meadowland and the a lluvial fans of several 
stream sy stem s. The resu lting  large swarms of 
floodwater m osquitoes make life m iserable for the 
inhabitants and livestock  in the area . T h is problem

Table I

REPORTED MALARIA MORBIDITY*
1 9 4 0 - 1 9 5 0

Year Colorado Wyoming Montana Idaho Utah

1940 3 7 1 7 5
1941 2 2 - - -
1942 3 3 1 4 5
1943 30 2 7 1 313
1944 36 13 28 3 157
1945 830 17 31 39 112
1946 86 82 7 66 93
1947 9 9 3 16 48
19 48 8 - 1 - 2
1949 4 - - 2 2
1950** 3 3 - 1 -

®From annual  summaries  by S t a t e s  o f  n o t i f i a b l e  
d i s e a s e s .

* * P r e l i m i n a r y .

may be alleviated  to a large extent on Lake Pend 
O reille when the dam at Albeni F a lls ,  Idaho, is 
completed. T h is dam w ill hold the lake at a con
s ta n t level during most of the breeding season  and 
the interm ittently flooded areas will be under water 
for th is  period.

FLY CONTROL
Several c itie s  in the Region have ac tive  fly 

control p ro jec ts. F lie s  become a serious problem 
in some areas and, especially  in the towns catering 
to tourists , some effort is  being made a t controlling 
them. The concurrent em phasis on good community 
san ita tion  for rodent control w ill probably re lieve  
the fly problem somewhat and it w ill make possib le  
the promotion of better fly control. A uthorities at 
B oise , Idaho, planned a combined mosquito and
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fly control program for the summer of 1951. Fly- 
borne d isease  is presen t in some areas but to what 
extent is  not known.

RODENT CONTROL
At present the problem of ra ts in the S tates of 

Region IX is  lim ited to certain a reas  in the five 
S ta tes. They are a problem on the eastern  prairie 
with localized  in festa tions in the Great Salt Lake 
V alley and in northern Idaho. There is  some indi
cation that ra ts  are lim ited to certain  areas and do 
not seem as firmly estab lished  as elsew here in 
the United S ta te s . In some towns they are local
ized  a t sev era l foci and do not invade all parts 
of the towns desp ite  readily  availab le food sup
p lies and harborage. There is  some evidence that 
minimal control m easures such as general san ita 
tion and in tensive eradication m easures in their 
foci will entirely rid some areas of ra ts .

The entire sub jec t of rodent d istribution , history 
of i n f e s t a t i o n ,  and recommended c o n t r o l  
p rac tices  in Region IX will be the sub jec t of 
a la te r paper.

PLAGUE
Sylvatic plague is presen t in  all the S tates of the 

Region. The proximity of th ese  infected  wild ro
dents to colonies of dom estic rodents is  one of the 
major ju stifica tio n s for rodent control in the c itie s

in  th is  area . If dom estic ra ts  should become in
fected , the danger of human cases  would be inten
sified . No economically feasib le  control methods 
for wild rodents are known, but removing their most 
intim ate contact with man should supply reasonable 
protection as well as suppress populations of the 
destructive, d isease-carry ing  Norway ra t.

OTHER ARTHROPOD PROBLEMS
T ick s, particularly  Dermacentor andersoni, are 

widely d istributed in the mountainous a reas. T h is 
tick transm its Rocky Mountain spotted  fever and 
Colorado tick  fever* T ick in festa tions are commonly 
encountered during May through July and constitu te  
a menace to fishermen and vacationers«, Omithro- 
dorus or so ft-she lled  tick s  occasionally  have been 
im plicated in tick-borne re lapsing  fever, particu
larly  a t the higher e levations.

C ertain  sp ec ies  of the family, C eratopogonidae, 
or biting gnats, are locally  important. They have 
seriously  interfered with confort in several areas 
in Utah and Idaho and a t R ifle , C olo., where the 
Government m aintains a p ilo t plant for producing 
oil from oil sh a le .

Tularem ia is widespread, and can be contracted 
by handling wild rabbits and other su scep tib le  wild 
rodents, by the bite  of deer f lie s  and ticks, and by 
drinking water contaminated by the excretions of 
certain  anim als.

m  :;i i

. .  \ : 1
K1CHABB F .  C L A P P , S a n ita ria n *

The trained environmental san itarian  of 1951 
emerges with the combined q ualities of sincere 
personality , enthusiasm , ability  in public and 
personal re la tions, carefully  directed experience 
in a good local health unit, and academic a tta in 
ment in the arts and sc ie n c e s . He can effectively 
secure permanent improvements in environmental 
health .

For the inexperienced individual, equipped 
with sa tisfac to ry  personal a ttribu tes and academic

* C D C  F i e l d  T r a in in g  C e n t e r ,  C o lu m b u s ,  G a e

background, the Sanitation F ie ld  Training Program 
bridges the gap between “ textbook88 and “ app lied ’ 
san ita tion . It fa c ilita te s  the transition  from school 
to in itia l employment by accelera ting  the acqui
s ition  of p ractical experience in a prepared area 
under particularly  qualified superv isors who can 
devote full time to th is  effort. For example, a 
working fam iliarity with the techniques of a c c u ra te 
ly testing  pasteurization  plant instrum ents may 
be acqu ired  only t h r o u g h  actual supervised 
p rac tice . T h is applies equally to residual spray
ing, use of concrete, public speaking, interview-
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ing in community sanitation surveys; in fact, to 
virtually all of the tangible and intangible elements 
of sanitary sc ien ce.

At present only a few of the applicants for 
sanitation field training meet the specifications 
for the 1951 model sanitarian. Until very recently 
no specialized undergraduate university course 
in this field was offered, and only in the past 
few years has attention been given to the raising 
of qualifications of sanitarians. Today the re
quirements vary widely by States. As a result, 
field t r a i n i n g  for the majority of sanitation 
personnel must include some material to help close  
gaps in th e  basic scien ce background and to 
provide some in s  i g h t  into the organization, 
administration, and socio-economic aspects of 
public health. The attempt is  made indirectly; 
in the study of major items of public health, the 
student se e s  e x a m p l e s  which develop his 
appreciation of the i m p o r t a n c e  and responsi
bility of the sanitarian, which stimulate enthu
siasm , and which indicate the ethics of public 
employment.

Another type of training applicant who may fall 
into either of the preceding groups is the sanita
rian with’ years of public health experience. He 
may desire training in the form of a refresher 
course, or to expand his activ ities from specialized  
to generalized sanitation, to change from one 
specialty to another, to qualify for a more ad
vanced position, or for a variety of other reasons. 
This applicant may require little more than the 
recent information on a given sanitation specialty , 
but frequently he profits from a complete review 
of the field.

To meet the several needs in environmental 
sanitation training, a variety of courses has been 
established. An 8-week course of intensive field  
practice is  offered to the qualified graduate in 
sanitary sc ien ce . A 12-week course of classroom  
study and laboratory and field practice is available 
to those requiring fundamental background material. 
Concentrated short courses, generally not exceed
ing 2 weeks, are scheduled in many of the several 
fields of sanitation, principally for the specialized  
individual.

Prime requisites for effective field training 
are qualified training personnel and a suitable, 
prepared training area. In addition to an academic 
background and experience in the material to be 
presented, the training officer must be able to 
transmit information and sk ills  through field train
ing methods — guidance more than direction,

supervision more than didactic indoctrination.
F ield  training must be his primary interest, and 
he must constantly alter and improve his methods.
There is  no blueprint yet available for anything 
approaching the ultimate in su ccessfu l field train
ing. The opportunity to learn by example is a 
basic principle. The training area must provide 
these examples and entre' must be gained to them.
It is  almost axiomatic that the most suitable areas 
will be found in conjunction with w ell staffed  
and operated local health units. A health officer 
and his staff who have brought an area to a high 
level of sanitation normally welcome the estab- * 
lishment of field training, and are indispensable 
in paving the way in the area for field activ ities  
of the training center. With the backing of a re
spected health department, contacts with indus
tries, organizations, other branches of the local 
government, and all the individuals important 
to the training program are made with relative 
ease . As consultants, the training center personnel 
may reciprocate by services rendered to the local 
d e p a r t m e n t  in strengthening its sanitation 
programs, which again may make it a more efficient 
and effective ally . In addition, the area should 
provide a variety of representative samples of 
the types of field problems which are included 
in the training program. In many counties, health 
departments carry on such limited programs that 
they would constitute unsatisfactory training areas.
In some geographic areas, adverse climate is  
encountered, which limits effective field work 
to only part of the year, a matter to be considered 
in course scheduling as well as in training area 
selection .

The 12-week course for sanitarians includes 
at least an introduction to all the elements usually 
considered to be within the scope of activity of 
this category, and additional information to show 
how sanitation is  integrated with the entire public 
health effort. F ield training in individual problems 
such as rural water supply, rural sewage disposal, 
garbage collection and d isposal, and insect and 
rodent control are scheduled to precede the broader 
programs such as milk control, food sanitation, and 
school sanitation which involve combinations in ,
application of sk ills  of the individual phases. An 
effective training procedure in any problem has 
been found to consist of orientation of the trainees 
immediately before field work through use of visual 
aids aid d iscussions, then field observation and 
actual practice followed by review; the review may 
employ the introductory visual aids, d iscussion, and
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short examination. The most effective v isual aids 
are considered by many training officers to be color 
slid es of the specific  field problem to be met. 
A number of these have been produced for train
ing stations by the CDC and some training officers 
are developing their own visual presentations. 
Some of the newer sanitation activ ities, including 
housing, accident prevention, and air pollution, 
are scheduled for consideration in proportion to 
the extent of their application by local health 
departments. B a s i c  science in bacteriology, 
chemistry, and mathematics is included only to 
the extent that the pertinent phases of these 
subjects may be obtained. Consideration of ad
ministrative procedure, record keeping, public 
relations, public speaking, legal background, 
and health organization round out the course. 
The shorter courses which are presented consist 
essen tia lly  of more detailed and intensive work 
in individual phases of the 12-week course.

It is obvious that so large a volume of material 
presented in such a short period must be closely  
scheduled if it is  to be covered most efficiently. 
One of the major developments in field training 
has been the preparation of schedules which assure 
coverage of the subject matter without being 
unduly inflexible. Some flexibility is  required to 
permit trainees with special interests to concen
trate on one s u b j e c t  more than another, and to 
compensate for field  work limited by bad weather. 
By preparing schedules which permit trainees to 
carry out field  work in small groups, preferably 
groups of two, the effectiveness of field operations 
has b e e n  found to be materially improved. In

restaurant v is its , for example, a trainee group of 
more than two renders the experience almost 
valu eless.

To insure the best instruction obtainable, ele
ments of the courses in which the station personnel 
are not essen tia lly  qualified are given by consult
ants. These consultants are secured from a variety 
of sources such as Training Services Headquarters, 
CDC, other training centers, State and local health 
departments, and industrial service organizations. 
They may p a r t i c i p a t e  both in c l a s s r o o m  
discussion  and in field  practice.

The successfu l completion of any field training 
course does not qualify an individual to undertake 
independent action in a health department imme
diately. It simply accelerates his acquisition of 
experience, and shortens the period of employment 
during which he must work under close supervision. 
In addition, during formal field  training only ac
cepted methods of procedure are employed, the 
use of good examples is  emphasized, and the 
opportunity is  available to d iscuss thoroughly 
each problem. This stimulates the trainee’s devel
opment in the right direction, and avoids the per
petuation of errors that might result if his total 
initial experience were obtained in a single local 
health unit.

The responsibility of the training centers to 
the trainees and to their sponsoring departments 
is  keenly felt. The recognized shortcomings in 
training stimulate constant experimentation and 
revision. The goal of sanitation field training, 
the provision of complete field experience to 
to qualified personnel, is  still ahead.

A n n u a l  t y a l l  M e e i i t u j ,

Preliminary plans have been completed for the 
annual meeting of CDC field and headquarters 
personnel. The meeting w ill be held in Atlanta, 
Monday through Wednesday, October 15-17, 1951. 
It is  felt that by scheduling the formal program at 
the beginning of a regular work week, individuals 
attending will have the opportunity of staying  
1 or 2 days after the meeting to attend to other 
business. This year plans have not been made to 
include Specialty Panels as part of the formalized 
program, since the special interest groups have

time to get together and d iscu ss subjects pertain
ing so lely  to their sp ecia lties on the afternoon of 
the last day (Wednesday), or during the following 
2 days, if advisable.

The committee on arrangement has planned the 
accompanying program, which involves the various 
aspects of communicable d isease programs, and 
which will inform field personnel not only of opera
tional fac ilities but also of the over-all activ ities  
of CDC. State health department personnel who may 
be interested in the topics to be d iscussed , and
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especia lly  those from States where s p e c i f i c  
d isease investigations are being conducted by 
CDC, are cordially invited.

Information on hotel rates and other necessary  
details of an administrative nature w ill be fur
nished at a later date. It is  expected that the 
meeting place will be located in close  proximity 
to CDC Headquarters, Atlanta, Ga. Persons desir

ing additional information concerning the meeting 
should write to:

Larry Saylor,
General Chairman, CDC F all Meeting, 

Communicable D isease Center,
50 Seventh Street, N. E.
Atlanta, Georgia

A.M.
8 30--4:30 P
9 00
9 15--9: 30
9 30--11:30

9 30 - 9 : «

9 40--10:00
10 00-■10:15
10 15--10: 30
10 30--10:40
10: 40--10:50
10: 50- 11:00
11: 00- 11: 15
11: 15- 11: 30
11 30--12:00

P.M.
12: 00- 1:30

1: 30- 3:00

1: 30- 1: 45
1: 45- 2:00
2: 00- 2:10

2: 10- 2:20
2: 20- 2 :35
2: 35- 2:50
2: 50- 3:00
3: 00- 3:10
3: 10- 5 : 15

3: 10- 3:25
3: 25-3 :4 0
3: 40- 3: 55

TENTATIVE PROGRAM » 1951 FALL CDC ANNUAL MEETING 
(O ctober 15-17)

MONDAY -
(Chair®»® of th e  Day: i r .  Gilbertson)

R e g is tr a t io n
Assembly
Dr. V onderlehr - Welcome and In tro d u c tio n  
PANEL: EMERGENCY ASPECTS OF PRESENT CDC PROGRAM 

M oderator: (E x ecu tiv e  O ff ic e )
P la c e  o f  CDC F ie ld  P e rso n n e l in  a N a tio n a l Emergency Program  

(E x ecu tiv e  O ff ic e )
Epidem ic I n te l l ig e n c e  Program  (E pidem io log ic  S e rv ic e s )
S an p lin g  Techniques in  A ero -b io lo g y  (T ech n ical Development S e rv ic e s )  
A ir-B o m e Pathogens (L ab o ra to ry  S e rv ic e s )
In te rm is s io n
V e te r in a ry  P u b lic  H e a lth  A sp ec ts  (V e te r in a ry  P u b lic  H e a lth  S e rv ic e s )  
Epidem ic and D is a s te r  A id Program  (E xecu tive  O ff ic e )
CDC P a r t i c ip a t io n  in  I n te r n a t io n a l  H ea lth  A c t iv i t i e s  (E x e c u tiv e  O ffic e )  
D isc u ss io n
THE PRODUCTION OF AUDIO-VISUAL AIDS (Audio-Vi dual P ro d u c tio n  S e rv ic e s )

Lunch
PANEL: TYPHUS-RODENT CONTROL AND INVESTIGATIONS 

M oderator (E n g in e e rin g  S e rv ic e s )
The Typhus C o n tro l Program  (E n g in ee rin g  S e rv ic e s )
A s s is ta n c e  to  S ta te s  in  R at C o n tro l f o r  C i t i e s  (G uest)
In c id e n c e  o f  Typhus by P rem ises  and Number o f  C ases 

(Entom ologic S e rv ic e s )
R ecent T rends in  Typhus In c id e n c e  in  U. S. (E p idem io log ic  S e rv ic e s )  
P lag u e  S tu d ie s  (L a b o ra to ry  S e rv ic e s )
R o d e n tic id e s  (L a b o ra to ry  S e rv ic e s )
D isc u ss io n
In te rm is s io n
PANEL: FLY CONTROL OPERATIONS AND INVESTIGATIONS 

M oderator (G uest)
C u rre n t S ta tu s  o f  F ly  C o n tro l Program  (E n g in ee rin g  S e rv ic e s )
F ly  P o p u la tio n  E v a lu a tio n  Methods (Entom ologic S e rv ic e s )
R ecen t Advances in  E pidem iology o f  D ia rrh e a l D ise a se s  and P o l io  and F ly  

C o n tro l (Entom ologic S e rv ic e s )
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3: 55- 4:10

4 :1 0 -4 :25  
4: 25- 4: 40 
4 :40-4 : 55 
4: 5 5 -5 :15 
5 :1 5 -7 :0 0  
7 :0 0 -8 :0 0

A.M.
9 :0 0 -1 1 :0 0

9 :0 0 -9 :1 5

9 :1 5 -9 : 30 
9 :3 0 -9 :4 0  
9 :4 0 -9 : 50 
9 :5 0 -1 0 :0 0  

10: 00 - 10:10 
10 :10-10 :25

10 :25-10 :35  
10:35-10:50 
10:50-11:00  
11:00-12:00

P,M.
12:00-1: 30 

1 :30-1: 45

1: 45-3 :05

1 :4 5 -2 :0 5

2 :05-2 : 25 
2 :25-2 : «  
2 :40-2 : 55 
2: 55-3 :05  
3:05-3: 15 
3 :15 -3 :30  
3: 30-4:00 
4:00- 4:15 
4 :1 5 -4 :3 0

F ly  C o n tro l A spec ts o f  th e  R es id u a l Spray Program  
(Entom ologie S e rv ic e s )

I n s e c t i c id a l  F ly  C o n tro l (T ech n ica l Development S e rv ic e s )
Problem s o f  F ly  R e s is ta n c e  (T ech n ica l Development S e rv ic e s )
S a n i ta t io n a l  F ly  C o n tro l (T ech n ica l Development S e rv ic e s )
D isc u ss io n
H o s p i ta l i ty  Hour
B u ffe t Supper

TUESDAY
(C hairm an o f  th e  Day: D r. B ra d le y )

PANEL: WATER RESOURCES DEVELOPMENT ACTIVITIES
M oderator (G uest)

S ta te  H ea lth  D epartm ent Needs in  W ater R esources Development Program  
(G uest)

R iv e r B asin  Development Program s (G uest)
Midwest A c t iv i t i e s  (M idw estern CDC S e rv ic e s)
A rkansas-W hite-R ed R iv e r (E n g in ee rin g  S e rv ic e s )
New England-New York (E ntom ologic S e rv ic e s )
F ar West ( C a l i fo rn ia  C e n tra l  V a lle y /G re a t B asin) (E n g in e e rin g  S e rv ic e s )  
M osquitoes and I r r i g a t i o n  in  W estern S ta te s  (E d u ca tio n a l A spects) 

(E n g in ee rin g  S e rv ic e s )
In te rm is s io n
PHS P o lic y  i n  P e s t  M osquito C o n tro l (Entom ologic S e rv ic e s )
D isc u ss io n
PANEL: MEETING TRAINING NEEDS 

( T r a i n in g  S e rv ic e s )

Lunch
LEPTOSPIROSIS (L ab o ra to ry  S e rv ic e s  and V e te r in a ry  P u b lic  H e a lth  

S e rv ic e s )
PANEL: ENCEPHALITIS INVESTIGATIONS 

M oderator (E p idem io log ic  S e rv ic e s )
M idw estern F ie ld  E p id em io lo g ica l In v e s t ig a t io n s  

(M idw estern CDC S e rv ic e s )
Montgomery L ab o ra to ry  I n v e s t ig a t io n s  (L ab o ra to ry  S e rv ic e s )  
C a l i f o r n ia  S tu d ie s  (E ntom ologic S e rv ic e s )
V e te r in a ry  A spects  (M idw estern CDC S e rv ic e s )
D isc u ss io n
In te rm is s io n
STATISTICAL SERVICES OF CDC (E p idem io log ic  S e rv ic e s )
RECENT LABORATORY DEVELOPMENTS (L ab o ra to ry  S e rv ic e s )
PEST CONTROL AT SMALL INSTITUTIONS (G uest)
Q FEVER STUDIES (V e te r in a ry  P u b lic  H ea lth  S e rv ic e s )
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WEDNESDAY
(C hatrnan  o f  th e  Day: Mr. H ansen)

,M.
9:00-10:00 PANEL: MALARIA TRANSMISSION POTENTIAL IN THE UNITED STATES

Moderator (E ngineering S erv ice s)
9 :0 0 -9 :1 5 E pidem iological (E pidem iologic S erv ices)
9:15-9: 30 B io lo g ic a l (Entomologic S e r v ic e s)
9: 30-9:45 O perational (Engineering S e rv ices)
9:45-10:00 D iscu ssio n

10:00-10:15 HISTOPLASMOSIS STUDIES (Midwestern CDC S erv ices)
10:15-10:25 In term ission
10:25-11:00 PANEL: NEW TRAINING PROGRAMS (T rain ing S erv ices)
11:00-12:15 PANEL: CHEMISTRY AND TOXICOLOGY

Moderator (T echnical Development S erv ices)
11:00-11:15 T oxicology o f  Some P e s t ic id e s  (T echnical Development S e r v ic e s)
11:15-11:30 B ela tio n sh ip  o f  P e s t ic id e  Laws to  O perational Use (Guest)
11: 30-11: 45 P e s t ic id e  Formulations (T echnical Development S erv ices)
11: 45-12:00 H ealth Hazards A ssocia ted  w ith  A g r icu ltu ra l Use o f  Organic Phosphates

(T echnical Development S erv ices)
12:00-12:15 D iscu ssio n
12:15 ADJOURNMENT

CURBSTONE DISCUSSIONS AND CONFERENCES

Near the registration desk you w i l l  note a sign entitled, “ Curbstone D is
cussions and Conferences.”  Q u e s t i o n s  pertaining to the activ ities of the 
Administrative Services of the C e n t e r  w ill be discussed by the following 
individuals as scheduled:

Morning o f  f i r s t  day

Afternoon o f  f i r s t  day

Morning o f  second day

Afternoon o f  second day

Morning o f  th ird  day

Budget and F is c a l  A c t iv i t ie s

D raftin g , Beproduction o f  
P rin ted  M ateria l, and IEM 
A c t iv i t ie s

P ersonnel A c t iv i t ie s

Supply and Procurement 
A c t iv i t ie s

P u b lica tio n s  and L ibrary

Mr. Leonard B. Abbey 
In Charge
Budget and F is c a l  S ec tio n

Mr. Aubrey S. Burrowes 
In Charge 
S erv ice  S ec tio n

Mr. Donald K. Dobyns 
In Charge 
P ersonnel S ectio n

Mr. Edward B. Johnston  
In Charge 
Supply S ection

Dr. Warren F. Abercrombie 
In Charge
T echnical Beports and 
Library S ec tio n

Conferences with these individuals at a time 
other than that scheduled above, w ill be arranged 
for you, upon request, by the person on duty.
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Hecetit PulUìcatiostA Ly G 2> G PesU&tutel
Frobisher, Martin, Jr., King, E . 0 . ,  and Parsons, 

E. I.: A test in vitro for virulence of Coryne- 
bacterium diphtheriae. Am. J. Clin. Path. 21(3): 
282-285 (1951).

Lindsay, D. R ., and Haines, T . W»: A method of 
testing the resistance of house flies to residual
type insectic ides. J. Econ. Ent. 44(1): 104-106
(1951).

Maldonado, J. F ., Acosta-Matienzo, Josefina, and

Velez-Herrera, Freddy: Biological studies on 
the miracidium of S c h i s t o s o m a  mansoni. 
Part 4 . The role of pH in hatching and longevity. 
Puerto Rico J . Pub. Health & Trop. Med. 26(1): 
85-91 (1950).

Quarterman, K. D ., Parkhurst, J. D., and Dunn, 
W. J.: DDT for control of stable fly, or dog fly, 
in northwestern Florida. J. Econ. Ent. 44(1): 
61-65 (1951).

During the month of June t ie  following foreign 
public health officers and trainees were visitors
to CDC:

Dr. Abdul Rahim, Director General, Malaria 
Society, Kabul, Afghanistan.

Dr. Joseba Kelmendi de Ustaran, Epidemiologist, 
School of Hygiene, Santa Fe , Argentina.

Mr. Alberto Wachs, Public He alth Engineer, 
Facultad de Higiene & Medicina Preventiva, 
University of Litoral, Santa F e , Argentina.

Dr. Mario Sant’Ana, Health Officer, State Depart
ment of Health, Sao Paulo, Brazil.

Dr. Gordon H. Josie , Senior Research A ssistant, 
Research Division, Department of National Health 
and Welfare, Ottawa, Ontario, Canada.

Dr. Llewelyn F. Gunaratna, Medical Officer, 
Anti-Malaria Campaign, Colombo, Ceylon.

Dr. Kuang Chi Liang, Malariologist, Taiwan 
Provincial Malaria Research Institute, Taipeh, 
Formosa, China.

Mr. Prospero Ruiz, Sanitary Engineer, Pan 
American Sanitary Bureau — WHO, San Salvador, 
El Salvador.

Dr. Helmi Gerfeldt, Akademie fur Staatmedisin, 
Düsseldorf—Oberkassel, Germany.

Mr. John M. Costopoulos, C i v i l  Engineer, 
Division of Sanitary Engineering, Ministry of 
Hygiene, Athens, Greece.

Mr. Kyriakos N. Doulgeris, Sanitary Inspector, 
Health Center, Ministry of Hygiene, Salonica, 
Greece.

Dr. Anastasious Zairis, Health Officer, Greek 
Ministry of Health, Salonika, Greece.

Dr. Ganga Prasad Chakravarti, District Health

Officer, United Provinces Public Health Service, 
Pratapgart (U .P .), India.

Dr. M. L. Loganathan, Health Officer, Mysore 
Public Health Service, Bangalore, Mysore State, 
India.

Mr. Thiruvenkatachary Parthasarathy, Malaria 
Engineer, Office of the Director of Public Health, 
Madras 10, India.

Mr. K. R. T. Mertonegoro, Sanitary Engineer, 
Sanitary Department, Ministry of Health, Djakarta, 
Java, Indonesia.

Dr. A. Kohn, Bacteriologist, Weizmann Institute 
of Science, Rehovot, Israel.

Dr. Leonard Jan Bruce—Chwatt, Malariologist, 
Malaria Service, Medical Department, Lagos, 
Nigeria, Br. West Africa.

Dr. Consorcia Bautista, Manila, Philippines.
Dr. Pramern Chandavimol, Chief, Communicable 

D isease Control D ivision, Department of Public 
Health, Bangkok, Thailand.

Mr. Froylan Robinson Moitta, Sanitary Engineer, 
Servico Especial de Saude Publica, Belem, Para’ 
Brazil.

Mr. Odyer Angelo Sperandio, Chief Engineer, 
Sanitary Engineering Section, Araraquara Rural 
Health Training Center, Araraquara, Sao Paulo, 
Brazil.

Mr.' Osvaldo Barckhahn, Engineer, Department 
of Water and Sewage Works, Chilean Government, 
Valparaiso, Chile.

Mr. Sergio Caballero, Chief of Sanitation Work, 
Rural Sanitary Unit, Chilean Health Department, 
Santiago, Chile.

Mr. Patricio Mardones, S a n i t a r y  Engineer,

Courtesy of the David J. Sencer CDC Museum



Province of Santiago, Public Health Department, 
Santiago, Chile.

Mr. Carlos Maldonado, B arranquilla, Colombia. 
Mr. Vicente Rubio, Chief Engineer, Departmento 

de Saneamien, M unicipality of Guayaquil, Ecuador. 
Mr. Raul A. Saa, Quito, Ecuador.

Mr. George M. C hidiac, Municipal Engineer, 
Municipal and Sanitary Engineering D epts. of 
C ity P lanning Department, Beirut, Lebanon.

Mr. Rodolfo R ojas G onzalez, In Charge, D esign
ing Office, Institu te  of Inter-American A ffairs, 
Mexico, D. F ., Mexico.

A fe iu  P u M JM m U o * i

The F edera l Security Agency announces estab lishm ent of a new bulletin , Aging, 
devoted to the field of g e ria trics. Groups, organizations, and communities ac ross 
the country are trying to obtain better understanding of the effects of our aging 
population and to devise programs that w ill enable older people to maintain useful 
and sa tisfy ing  ro les. T his bulletin  represen ts an experiment in supplying a c lear
inghouse of information that may be usefu l in reaching these ob jec tives. Mr. Clark 
T ib b itts , Chairman of the F ederal Security Agency’s Committee on Aging and 
G eria trics, has expressed  the hope that the new bulletin  w ill help to meet the 
need expressed  before and during the recen t Conference on Aging, and, more
in sis ten tly , since that tim e. . . ,

Aging  w ill not be issu ed  on regular s c h e d u l e .  R equests for copies of the
firs t issu e  and s u b s e q u e n t  is su e s  should be a d d r e s s e d  to the Office of
P ub lica tions and Reports, F ederal Security Agency, Washington 25, D. C.

»

DISASTER AID MANUALS

D isaste r Aid Manuals covering mosquito, fly, 
and rodent control, have been developed in ten ta 
tive form and have been sen t for review to Regional 
Medical D irectors, Public Health Service;* State 
health  officers; State sanitary  engineers; and to 
others concerned. T hese manuals include the re
commendations of the Communicable D isease  
C enter for the control of m osquitoes, flie s , and 
rodents during d isa s te rs  and p o st-d isaste r periods 
and supplem ent a previously published manual, 
“ Epidemic and D isaste r Aid to S tates Health 
and Sanitation—General Information and P o lic ie s . 
Upon the return of the review copies the manuals 
w ill be prepared in final form for distribution 
to those concerned.

* C D C  h e a d q u a r t e r s  a n d  f i e ld  p e r s o n n e l  c o n c e r n e d  w i th  
e n v i r o n m e n ta l  s a n i t a t i o n .

NEW ISOLATIONS OF VIRUS

The finding of the v irus of E astern  equine 
encephalom yelitis in the m o s q u i t o  C uliseta  
melanura, previously unreported, is  recorded in 
a paper by Roy W. Cham berlain, Harry Rubin, 
R. E . K issling, and M. E . E idson, of the Virus 
and R ick e tts ia  Laboratory, Montgomery, A la. 
T h is  paper has been accepted  for publication in 
the Proceedings of the Society for Experim ental 
Biology and M edicine.

The authors s ta te  that these m osquitoes were 
taken near Ponchatoula, L a ., on August 17, 1950, 
a short d istance  from the location where a purple 
grackle with the same type of v irus in its  blood 
was shot on June 19, 1950. The la tte r finding 
a lso  has not been previously recorded and will 
appear as an accompanying report by these  authors 
in the same journal.

☆  U .  S .  G O V E R N M E N T  P R I N T I N G  O F F I C E  1 9 5 2  O  9 5 1 9 9 0
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REPORTED CASES OF RABIES IN ANIMALS 
IN THE UNITED STATES

1950-COMPLETE m m  1951 -A S  REPORTED
TOTAL 1951 INCIDENCE THROUGH JUNE 3 ,9 3 4
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BRUCELLOSIS

The problem of b ruce llo sis . J.A.M.A. 145(15): 
1136-1137 (1951). This d iscussion  touches on the 
prevention of human infection, pointing out that 
the problem is  one of eradication of the infection 
in anim als. Symptoms in humans and the treatm ent 
of the d isease  are a lso  mentioned.

DIARRHEA

Wegman, Myron E.: An epidemic of diarrhea 
among breast-fed newborn infants. J A M A  
145(13): 962-965 (1951). This article d iscu sses’ m  
explosive outbreak in a very large newborn ser
vice. A possib le vector in the form of contami
nated boric acid solution used for breast hygiene 
was implicated.

MALARIA

Symposium Issue. J . Nat. Malaria Soc. 10(2):
(1951). This issu e  records a symposium on Nation
Wide Malaria Eradication Projects in the Americas, 
held at the 33d Annual Meeting of the National 
Malaria Society, Savannah, Ga., November 8, 1950. 
Included are the f o l l o w i n g :  “ Introductory
Remarks, Paul F . R ussell; “ The Eradication 
Program in the U. S. A ., Justin M. Andrews;

P rogress of the Malaria Campaign in V enezuela,”  
Arnoldo Gabaldon; “ E radication of Anopheles 
darlingi from the Inhabited Areas of B ritish Guiana 
by DDT R esidual Spraying,”  George Giglioli;

The Nation-wide M alaria E radication  Program 
in B razil, Mario P inotti; “ General P rincip les 
of the E radication P r o g r a m s  in the Western 
Hemisphere, Fred L . Soper; and “ C riteria of 
Malaria E rad ica tion .”
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MORBIDITY TOTALS FOR THE UNITED STATES *  
MALARIA. POLIOMYELITIS, TYPHUS

1950 - C O M P L E T E  1951 • A S  R E P O R T E D
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